NASA ASTROBIOLOGY
RESEARCH TEAM

Charting the origins, evolution and distribution of life in the Universe requires astronomers, biochemists, biologists,
and Earth and planetary scientists. The Ames team includes all of these disciplines, therefore its research strengthens
our understanding of the linkages between our origins, evolution and destiny.

Building Blocks of Life Molecular & Behavioral
Lo - Lot ANamansal L Responsas to Altered Gravity

Wo-FT - Coninie Conley

Microbes in Space
Ly Borhfid

arly Me:ab«ﬂ': :.. Li I"I ki n g

= Our Origins
To Our

A Destiny _

Biﬂﬂ:ﬂ:hﬂﬂhﬂ" of ; -

Earih's Greenhouse
Co-P - Rolert Charfield

Ecosystem to
Biosphere Modeling
o7 - Chrit aprher Patter

Education and Public Outreach

Catherine J. Tsairides - Project Director




AMES ASTROBIOLOGY INSTITUTE TEAM

“Linking Our Origins to Our Destiny”

& Chemical Building Blocks of Life
z L. Allamandola*, M. Bernstein, J. Dworkin, D. Deamer, R. Zare, S. Sandford

Habitable Planets and Atmospheres

= R. Young?*, J. Chambers, J. Cuzzi, J. Lissauer, D. Hollenbach, N. Rosenberg, M. Zolensky,
J. Kasting, N. Sleep, K. Zahnle, R. Haberle, S. Thompson, B. Toon

=z R. Chatfield*, K. Zahnle

Evolution of Early Metabolic Pathways/Replication

= A. Pohorille*, J. Lanyi, J. Szostak, D. Wolpert, A. Keefe, M. New, M. Wilson, D. Deamer,
F. Szoka, A. Drukier

Early Microbial Ecosystems — Modern Analogs

# D. Des Marais*, R. Castenholz, D. Ward, B. Bebout, F. Garcia-Pichel, L. Prufert-Bebout,
P. Visscher, D. Canfield, K. Londry, K. Cullings, L. Jahnke, R. Summons, P. Reid, S. Cady,
J. Farmer

=z C. Potter*

Future of Life — Ecosystem Change, Radiation, etc.
= H. D’Antoni*, E. Metzger, P. Messina
= L. Rothschild*, R. Mancinelli, G. Horneck, P. Rettberg, D. Wynn-Williams, et al.
& C. Conley*




NASA OFFICE OF SPACE SCIENCE EDUCATION
AND PUBLIC OUTREACH GOALS

Use our missions and research programs and the talents of the space science community to
contribute measurably to efforts to reform science, mathematics, and technology education,
particularly at the pre-college level, and the general elevation of scientific and technical
understanding throughout the country.

Cultivate and facilitate the development of strong and lasting partnership between the space
science community and the communities responsible for science, mathematics, and
technology education.

Contribute to the creation of the talented scientific and technical workforce needed for the 215t
century.

Promote the involvement of the
underserved/underutilized groups
in Space Science education and
outreach program and their
participation in Space Science
Research and development
activities.

Share in the excitement of
discoveries and knowledge
generated by Space Science
missions and research programs
by communicating clearly with the
public.




OUTREACH ACTIVITIES

INFORMAL
EDUCATION
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I Ed. programs at muscums/libraries/parks; Elderhoste]l classes; Scout badges; Science fairs; Intemships

| Museum exhibits/kiosks; Field trips; Eclipse tours; Star parties; Carcer workshops; Parks displays. . | >‘ | EPO |

| IMAX/Planetarium shows; Public talks: Shde shows/seis; Museum demos: Webcasts; Performing aris ..

[ Educational TV/Radio programs: Magazine/Encyclopedia anicles; Popular books: Webchats. .. | jj

| Display hooths: Postersfbrochures; Pinsfstickers/patches; Hats/T-shins; Bookmarks/postcards; Mugs. . + » m]ﬂfkl‘til’lﬁ

|V Press releases; Press conferences; Press kits for reporters; Video clips for TV news:; Media inlerviews, p  News Media
Support




STUDENTS AND EDUCATORS

& Coordinate development, distribution, and evaluation of materials in
partnership with internal and external organizations.

= Astrobiology Educator Resource
Guide (TERC)

=z The Astrobiology High School
Curriculum (TERC), (It's About
Time)

Voyages Through Time CD High
School Program (SETI Institute)

EXOQUEST CD ROM program
and Experts In Science Career
Video (NASA'’s Classroom of the
Future)

AstroVenture Multimedia (NASA
Education)

Quest web-casts (NASA)

National/International Science
Conferences




ASTROBIOLOGY CHAPTER OUTLINE

The Astrobiology Curriculum
Unit / Chapter / Activity

ir Liniverse™

Chapter 2: Waorlds in Chur Uinmverse

Chapter

4: Create an Alien World
. * Y

= Chapter 1 — Cosmic Questions

= Chapter 2 — Worlds in Our Universe
= Chapter 3 — Where Did We Come From?
= Chapter 4 — Create an Alien World
= Chapter 5 — What is Life?

= Chapter 6 — The Chemistry of Life
= Chapter 7 — Evolution and Diversity
= Chapter 8 — Cellular Basis of Life

= Chapter 9 — History of Life on Earth
= Chapter 10 — Revisiting Life

= Chapter 11 — What is Habitability?

= Chapter 12 — Finding Energy and Raw Materials on
Habitable Worlds

= Chapter 13 — Planetary Systems that Contribute to a
Planet’s Habitability

= Chapter 14 — Are There Habitable Worlds in Our Solar
System?

= Chapter 15 — Signals from Space

= Chapter 16 — How Do We Search?

= Chapter 17 — Searching for Extrasolar Planets
= Chapter 18 — Exploring Planets and Moons

= Chapter 19 — What if We Find Life?

= Chapter 20 — The End is the Beginning




ASTRO-VENTURE

z What Is Astro-Venture?

= Astro-Venture is an educational, interactive, k) S Astrobiology
multimedia Web environment highlighting
NASA careers and astrobiology research in
the areas of Astronomy, Geology, Biology
and Atmospheric Sciences.

Hew | sl bacame inberesled in his profession:

Students in grades 5-8 are transported to

the future where they role play NASA s
occupations and use scientific inquiry, as Serior Revecrch Space Sclent
they search for and build a planet with the

necessary characteristics for human

habitation.

& Supporting activities include:
« Chats with real NASA scientists
« Online collaborations
« Classroom lessons
« Student publishing area
« Occupation fact sheets and trading cards

it el e pacplafindax himl




GENERAL PUBLIC

& Involved in science and education meetings, tours, media, and
conferences to provide research information, professional development,
test, and distribute education products.

= Regional, National, and
International conferences

z External and Internal
Organizational tours of the
Astrobiology labs/greenhouses

Public lectures, seminars, and
speaking engagements
nationally and internationally

Expedition web-casts

Internet Access
(http://nai.arc.nasa.gov)

Media (newspapers, television,
Video)

Publications




INFORMAL EDUCATION

& Developing high leverage education and outreach opportunities
In support of long term partnerships

#Yellowstone National Park
zMarine Science Institute
zSpace Center Houston

=The Space Place (JPL)
=Traveling Exhibit (NAI)
=California Academy of Science
zYoung Astronauts

#Public Science Symposiums

#Palo Alto Rotary Club




PUBLIC PRESENTATIONS

& The Ames Astrobiology Research Team participates in public
outreach by providing astrobiology lectures, presentations,
exhibit material, and demonstrations to the public

= Informal Education Presentations
« Yellowstone National Park, Wyoming
« California Academy of Sciences, San Francisco, California
« Eugene Natural History Society, Eugene, Oregon
@« Grand Teton National Park, Jackson Hole, Wyoming
« Burpee Museum of Natural History, Rockford, lllinois
« Marine Science Institute, Redwood City, California

= Professional Presentations
« American Academy of Microbiology, Tucson, Arizona
« Lunar and Planetary Institute, Houston, Texas
« Mars Exploration Payload Advisory Group, Jet Propulsion Laboratory, Pasadena, California
« American Society for Limnology and Oceanography, Rutherford Appleton Laboratory, UK

# Public Presentations
« French Delegation, Ames Research Center, Moffett Field, California
« University of Washington
« Community Facility, Rio Gallegos Santa Cruz, Argentina
@« Stanford University, Palo Alto, California




YELLOWSTONE NATIONAL PARK

& Yellowstone National Park is considered a living laboratory where it's diverse resources, natural
processes, and cultural history provide important and unigue opportunities for research and
education. The Ames Astrobiology team, it's NAI partners and the NASA Astrobiology Institute have
initiated a focused outreach project with Yellowstone that highlights astrobiology and the research
of the NAI members in the park, integrating the two.

Grand Prismatic at Yellowstone National Park

Lynn Rothschild
NASA Ames Research Center
at Nymph Creek

Dr. Baruch Blumberg - _— : g A A .8 Dr. Jack Farmer

NASA Astrobiology Institute _— = 3 e Il Arizona State University
Dr. Dave Ward i ; ! " e at Octopus Springs
Montana State University Baia i Fa : B S,

at Octopus Springs

Nancy Hinman
University of Montana
= at Black Sand Pool




FOCUS ON CURRENT AND EMERGING
RESEARCH

# New and emerging research is critical
to the understanding and problem
solving of environmental issues.

# NASA is conducting research in Yellowstone in
order to understand how life began on earth.

= The pristine thermal springs of Yellowstone
National Park provide access to a wide variety
of environmental extremes resembling those
that were widespread on early earth when life
originated, and that are also found today on
other bodies in our solar system, and possibly
early Mars.

& Current research on Yellowstone's
thermal features will be incorporated

Old Faithful Visitor Education Center
Trail Side Sign Project

Resources and Issues Guide

Trail Side Brochures

Junior Ranger Program




YELLOWSTONE NATIONAL PARK
Trailside Sign

Beauty and Chromatic Pools
Living Color

spring environments may sustain a diversity of organisms

rivaling that of terrestrial rain lorests

Hidden Connections

Beauty Pool shares an underground link with Chromatic
Pool (to vour immiediate left). When Beauty Poal is full
Chromatic Pool's water level is much lower; sometimes the
FEVErSe ma Tl ed, Many other leatures in the Lippier
Geyser Basin have demonstrated similar behavior. The
lactors affecting such ex; ~Targes e furrverion are many and
may include phenmena such as e I|||4i'..l:-u"‘| and contine
Ing maineral accumiilations bn each feature's underground

plumbing




YELLOWSTONE NATIONAL PARK
Old Faithful Visitor Center

& The art of interpretation is to provide the meaning behind the message -- to
connect tangible and intangible resources

= Visitor understanding of these connections results in an appreciation of why the park exists and the
significance of it's resources.

& |Integrated Approach

= Exhibits, literature, and curriculum materials will compliment and build upon partner expertise and

facilities with a focus on the NASA Astrobiology Institute, Montana State University's Thermal
Biology Institute, the United States Geological Survey, and many more.

& Formal and Informal Education Components

#  Curriculum based school programs - Classroom materials will be incorporated into the exhibit

presentations. Curriculum will include astrobiology products that utilize the concept of science as a
tool for exploration.




INTERNAL COLLABORATIONS

,@5 Coordlnate Wlth NASA Educatlon and ﬂﬁrepang seleree pdeeaiion fesaorce direciory
OutreaCh EffOrtS . : o voue | @EAE, | 0 Bhacsony | () weer
Participate in Origins Education Forum

Utilized Origins Forum Evaluation Team N

NASA Astrobiology Institute Management/Lead
teams

Project Performance Database
NAI Annual Report
NAI/Origins Management Meetings

Review panel Member (Cooperative Agreement
Notice, IDEAS, Space Telescope Science
Institute, Hubble Space Telescope)

NASA
ASTROBIOLOGY
i INSTITUTE
Voyages In Educational and Public Outreach - xt
Space Science Newsletter LN (>

Videocon Lecture Series Annual

Education Resource Directory e Science
" Report

Education and Outreach Broker/Facilitator
Program




POSTGRADUATE, GRADUATE, AND
UNDERGRADUATE EDUCATION

& Providing research opportunities
# National Research Fellows
= Postdoctoral Research Staff
= Graduate Students
# Astrobiology Academy

= |nterns




UNDERGRADUATE / GRADUATE
COURSE WORK

&5 Increase the contribution of the astrobiology community to
broaden public understanding of science at the college level

=z Stanford University, Palo Alto , California
« Astrobiology and Space Exploration

= Hampton University, Norfolk, Virginia

« Historically Black Colleges and Universities




NASA AMES ASTROBIOLOGY TEAM
EDUCATION AND PUBLIC OUTREACH

& Connects Astrobiology Research and Activities with the American Public

"‘“\ Access to data

and facilities
Respect and z ~ 1 ""-'-.; Exciting connections
influence in the ' i , | . to the real world
community . 1

Resource for students, 5;. .;
educators, informal ==
education institutions, E r‘aim
and curriculum Mm /

developers &m ;; :, W8 _ @l Science content knowledge and a
i deep understanding of the process
s"*ﬁ ' of doing science




